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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical pickup 
in which a condensing spot with which a recording 
medium is irradiated is contracted and which pickup is 
compatible with a high recording density and a large 
capacity of the optical recording medium and to provide 
an optical recording and reproducing device which is 
provided with the optical pickup and performs an optical 
recording and reproducing with a high recording density. 
SOLUTION: In the optical pickup which is composed of 
at least a light source and a condenser lens 13 which 
converges the emitted light from the light source and 
forms a light spot, light having a wavelength in the range 
of 390 to 450 nm is emitted from the light source and 
the condenser lens 13 is composed of one or more 
optical lenses 11 and 12 including the optical lens 11 
which is composed of strontium titanate or consisting 
essentially of strontium titanate and the absorption 
coefficient of which lens for the light emitted from the 
light source is 2.0 cm-1 or smaller. Further, The optical 

recording and reproducing device which records and reproduces on a recording medium 30 is 
composed of the optical pickup. 
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Tf^cOK'-AXXU >y?l S\>ZXm-h. m2(7)\z- 
A^TU -y ?X'KMZtifzU8&3£ (ML3) J4. 0^ 

y'x.y-m^mm^tii> . 112 eotr-^xr u -y * * 

iffiilXdlS&ft (3BKL4) (4, 0*t&^7*- 

[0045] iais.y='H2^-r^t°>y^r-y 

®.t txi4. mn$Hm%ft¥t°'y7Tvxizm^t, 

tix^hxn ymtfmfhixh* z.tit>mtvyx\ 
3 m\mwm^m.mm$: mz^ a 

[0046] 01 RVW2 \,Z^tz%%VyX 1 3 CDEM 

^«B&ffij&0£03fc^\ 03 IZm? 4 dfc. 
yXl3Zhv -/^y^Hmmmm^h (hy-y 

*yym ajivi 7b, mtvyxi 3 
y?^fa\zmmWM^*kh ( y *-*yy?m ) ^4iv 

1 8h^J&&2fflT?f-.*x-;y-l 6t, S^>-X 

13(11, 12) ^@*$^T^|> 0 

[0047] ^2i7^faX-^16il §^Kia 

n» 3 0 1 m 1 yxiit comm^mm-th 



xmrnrn*? i-Y^yr^&zthzz.*) . micou 
yxi 1 tmmmm o^^m-mz^^ 
wyxiib mmfa 3 0 cr>mm*wtt& ; £ #t-# 

ttz, ZC02mT7^*^-?l 6(4. 
LTfi«tif#£- 7 ^ - K^>y ?-f& i i: J; 0 . 
h^y^Xffl^-f/H T^lW^oTS^yXl 
3&h7-y^f^'^t#IJlS-ii-T. WtXif^y 

[ 0 0 4 8 ] mz. m 1 M*'0 2 (c^ L^S^l/ 1 
3c?>fflmmm¥-®.b LT. X7^n«fflL^»«[ 
B&^H^04tc*f, 04t*fJ;dC N5 7^y 

m$\i,z®mmmi$tihxyA<?2it,z, mtvyxi 

3(11, 1 2) »t$tlT^!>. :«X7^2 1 
(4. Wtt#^lJi.(4iaii^#:3 0c7)Hi!l!tl7jrSlti0^tt 
§ ^ W 2 2 £ tfr LT . h7 7 ^ y VH^z^ 

x^hy-y^y^^zummm^tth. zlx. ia$i 

M*3 0c7)HIKt#V^^-r-I.M*»S^'IBMIi#:3 0 t 
X9-f^'2 li:coHt»Sttatftht.C 5¥tt#:T*-g» 

^>^;i^2 2<vmm#3 om^<7)W±j3tm")&ds^ 
immtfB&z xv a y 2\ mmm& 3 0 tst t 

Kit-eiiIlK§*TlBil«fls3 0*^cOffi|gc7)B*8#^v^ 
(4ie^^#:3 0^fflfgcolBiiBt^V->T. m3tePVX 

1 3 1 cornels yx 1 1 tmm»3 0 1 

<mMtfxy4V2 1 izx wm-mmiz&fztiKVi 

[0049] ft. ^t'-y^T-yXt. §^t^«JSS 

tx. immfo3ocvmwitimLx. %%vyxi 3 

^Ift^2i77f aX-^l 6kL<(4-X5-fX2 
1 ifimt Ltzm^coy^r-AXJiy -j&ftfc 4; 1/ 
yXl 3 ( 1 1 , 12) «SA4timtH4L^i 
H^^WiE^^SttT. 2tfc^^l/>-Xll, 
1 2 ^rBllS^^i. S - h T-WiESr^o i k tfX'% 
-l^yX^. |glc7)f-AXXU-y^l4i:m2<7)^ 
^yXl 2^fc»ALT^BKLTt4v^ 4^. 04 
fc^ L£ 4 ^ (CIS 1 com^V yX 1 1 SVB 2 <7)ft^ 
yXl 2^\X7^^"2 ltBl*§tLTV^^t. Xv 
2 ltimmLtzmV<7)7y>r-%XX.y £Zf 

AftyyxcDmfr&xjMmzm^LtimmtftftZffijE 
-th^mk lt. wtvyx 1 3 ^it^-ri. 2^^? 

1^>-Xc7)3*>. Hl^?l/yXl lSX7^/2 1t 

ii^-r -s>-?y. H2co^i/>'Xi 2&^j^.(s'E«*^ 
1 c^^y-x 1 1 tzn Lxmm^mn^i 
^zmnmiz-^mi-^ 4 -3 ^^lt t4u. 
[0050] &ti, xt°y Y^=t~^tmm<ommm 
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^y^M<0|E«t#tS(«RUfcaBlt) O^TJi. 05 
t5jrf i 3 t. r 2 1 fc£ £>fc3&Wl£l3:t3: - 9 Ojg 

iif ^ S 7-2 3 ^itt^i^ffStl)^. ^coXo 
SrAMfc-rs <! k £ X 0 . ftfBf§W^«^#3EIB«^ 

[oo5i] jmc « i o^i^vxi i commz^^ 
xmw-tt . m i o^i^ yx 1 1 c^emii. 01 -0 
5 ^ L£j@«Kfcii5g£*i£ *><7>-tii&< . zcom 

XI 1 cDWm*3£3s.U-zBM$:^. 
[00 52] 06(i. miCDX&UyXl ItC. ¥J£R 

isyxcomzimm^nr t—m.-t ttc.m 

7li. micOUyXl It. lai t|iI«c7)S^i$tt03t 

1 BimmLtzm^^Lx\^. ¥W.mz 

<l<0k#. l^VX^ffSlir (1+1/n) k3r 
iix£>tf)i&1=i4c{i. 1311^3 0fc^ftiTSM!|M 

-)Tl^. miIH^V->T2fftr^f-Aa:-^ 1 

6i>L<(4x^-f^2 li:H*§ti§. 

[0053] mz. msa. meiz^v^mm^. 
^B^Rit^Jnx L^ft^^i/ yxnc 

MLfc^Sr^LT^S . 4ft. 09Ji. 07tc^Lft 

VXl lDSrSfflLfc^-Sr^LTV^. ^77^^ 
K7fcfB#JS?£;^££^Tte. IEIMft3 0 tmi 03t 

tiz£K). mmfc3oi>L<izmicDye¥uyxi 1 

[0054] -77 4 -^H3HE«iB**5*fe:*J 
^TlB#*iE#:3 0^^^l5IS^#:fc-ri.«^t«. IB 

lis 01 ofclXttHl l(cij<r$\k3fc % f 1^?^ 

>x 1 1 conmmco-Mizw.^ 4>v2 5 m<mRtm 
^m*m*)ftwxffimLxi>£\i\ mi oii. 



^uyx 1 1 Econmmz. *>Mmzm-£ a tin 

[00 5 5]«Wt % aitf^yS^hnyf^Ai?) 

[0056] (sum i ) mm ibvx, ^ivz—a 
ffi-cftWSfutsrTiOs (f^yixhoyf7 
A) JHSilfcflSAt, (100) fflSrzWfcfC. Jz* 
§ 1 OmmX 1 0mm. ff§2mmtJnXt. SfetM 

[0057] (JffiM 1 ) JtHtffl 1 t LT. 

OmmXl 0mm. ff§ 2 mmtjDXL. §fetM*B 

[0058] mz. ztit>mm 1 j«kw i costs** 

c7)®4ff^Sr . j^je— ■ x— • 7-7A • x>^y#3fc£ 
ttlMx'JTV^-^VASECT. »S380nm 
KSOOnmiTHIL^ ifl^HJtW 1 fc it^M 

[0059] 013«t"9. Jt!RWl<0^5^*m'CJi® 

10SrTiO 3 ffitl^3 8 0nmH8 0 0 n 

<j8^0, ^Ii)M4 0 0nmttjfi?2. 6& 

[ 0 0 6 0 ] § £>{C. HSfiffl 1 i: J£«W 1 <^#*SRfc-0 
Wt. J!fcft4 1 5 nmt;fe^JB*f*£ffl£Ufc. * . 

izmmm 1 1 JtK^j 1 <t)#«^ lt . z <r> 
mi^^yxtmumo. 45<m2<?>%&vyx 
t % w*.&*}4tz . m i mm 1 2 1^ t iz.w&&&t 

[006 1] 





'$&4 1 5 nm5c:^-6JgjT$ 




rnmn srTiOi^nsai 


2. 6 14 6 


3. 0 8 


JtBWll S-LAH7 9 


2. 0616 


1. 9 1 



[0062] mifr^WbfrftkolZ, #7Xffi<0* 

xnm\^mmm^^'t^ s - l ah 7 9 wttSL-c . s 
rTio 3 cojsjf^i:. zefimiifflLximLizm 

[0063] -eu, ifgtuyxximziifcftxtfv 



h commit. mtvyx<rmm.<r> 2 miz^itm lxm 

>\*t&Zb$ t ?%&. m-?X, SrTi0 3 liS-LA 
H7 9tJt^T. 2. 6fS*>WW«*3KK««E*OiB«* 

[0064] (ntt«2 ) mmm2k lt. r 
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VzCimZttiZS rT i 0 3 jpfeHtfmAfc. ( 1 0 
0) W£z«|k LX. ^MOmmXlOmm, JJS 

[0065] (tmm2 ) itmi2 1 lx, m^nmm 
cD®mmmm*x<Dmwmmz s r t i o 3 $mm 

mAX*)i>M<~t&z\blzX D«KJR«ic^S< Ltz. 
R t < — f mXfmZ tlfz S r T i o 3 #is^w 
PB£, (lOOlI^zftLT, *l$10mmx 
1 Omm. -W§2mmfciBXLT. Wilffi£3£?ML 

c 0 0 6 6 ] act. ztit>mnM2 b&mm2(Dwm 

^yft^ttlMx'jry^-^VA sect, ifcH 

3 8 0 nm*>4>8 0 0 nm£-CMJgUfc. 
[0067] gggfeft 2 MfttMffl 2 <D®#T*<D$ 
^#tt^JtKLTl2ll4fc^-r. 01 4 J: 9. JBW* 
O^te^ttJi:. M380n m*^ 800nmiTO 

LXH 9 . Jt^mW&A 0 0 nm#IT'2 . &0±l,Z 

[ 0 0 6 8 ] H»J2 £ttWJ2<0lM£iSC^ 

iiii" 



«2SrTiO, <W£iiA 



[007 1] m2frt>Wt>fr%£ 3 fc. HJ£$I2 fc JfcjR 

#j 2 * jttH-s t . mifrmcomMMfrnm txh ~> x 
>xt Lxmn-iLXK t # <Dft&m&m&ik< io t l 

£ -3 i k tf±>fr& . HJgM 2<7)S r T i 0 3 #fSA A 

Tfck #^|*|§Rtia*£l 0 0%klT&,rk#"T-#^ 
Jt^f"J20SrTi0 3 #M B ^B(i. ©iRfSIW* 

jtii^££<#.g> <T k ifiX% £j&^>fc. 
[0 0 7 2] Ja±tf5ifc*»4>, 3t£»»6iBlf3*l.S3foD 

M50n mtf)»££S- LT . PRJRffiifc & 2 c nr 1 & 
Ts ItfMlzlt 0 . 1 c m- 1 IXTb tth X 0 tzsmztufc 

faMittnzmm ttzi-? ymx v uy+vumfrv y 
2 . 6 mt> m^m^mmmftcomm^mmb 

[ 0 0 7 3 ] ifct „ m 1 fc* Lfc#5*e 7^77 7<7M 

mztewz, Mytuyxi3co2^cr>\yyxmt>mico 
%&vyx\ iRWM2^^uyXi 2£fttdkft4 



Mim&z&Mtxmi 5 mi5XK>. mrnm 

2 b ¥t$m\ 2 (r>®.W{mi$, M500n m MTX-*:* 

<m%K>. imm 2 soon m^rx^ < m 
tt-&zbtfhfr&. z\tn&. sm®i2com3mmm<7) 
mmmmm*T<7>mm%mt>mfr^ttfrx%<9 . m 
ewmwm-j h &^\,zw.mbm&x*%fr~> tz 
tzMz, m^mz^mcommxm^ h**#siu ^co 
mmb lt. zti^mmxm-y-j htmm oonmti 

\^X t-£.i?ztzibb^z_t>ti$><, 

[0069] mz, mMM2RVimM2<Dimz^ti 

^m<^SRl(O^UyXl 10/I$£r2mmkU ft 

izm2?)%:¥isyxi 2iztf7xttm<7)%&]syx$:m 

fflLT. El 1 coX o ^mmcoWtVyX 1 3 ^ffl^-ilT 
tzb^<OWt\yyXl 3cO'^4 1 5 nm{Cfe(t-S»l*IgP 
£ftfeHJfeM2&tXitS^J2£^ 
&A4 1 5nm^fe(tl.tRJR^t. *7Kl^^Xl 
1 5 nm^i3^^rtM®i*^J:b^t-C. * 
ft-e;flJl2 (C^-To 
[0070] 
[^2] 

1 0 0 

0. 0 



1 5nmtc*fbTMPP52. 6iwylxhnyf 

«#:3 0 fc OgEH^^Ix.tt'4 0 n mt§^OZ77 ^ 

yxi 0^««oy y y H-f ^-^a y^yx- 
(s i D tz£*)mfr?&l><?>b-t&. zcobZ, M2 

<7)^uyxi2comam^o. ASb-thb. mytu 

yXl 3cOlBPi!cNA(i3. 0 6 6k^r^.. ^LT.« 

2 yX\2b mmi¥ 3 0b com&ZWD b 

V-yXll WfliWftf^gS r k L3t*&. t = r 
( 1 + 1/n ) = 1 . 3831r <WD <7>g&*ffitz-t 

•smifih h . i «05fefNi > H l <7)^ V y X % $ ? xm 

mb itzm-s (i.5 r<wD ) x Ki^mwmtix 
a^.w.2 coytmis yx\2b mmw 3 o b mmm 
d t xmu~t h i t tfx~% h . 

[0 0 74] k^^>T\ Hl^VEIl 2t*L/i-r7 

V^T. iS^^^l CO^L-VXI 1 , 5 lt^-fl^ 
tlBUxB VtzMMM l^SrTi 0 3 mMalkJtKMl CO 
S — L AH 7 9 (#7X) k^fflV^i^-*JtK-rS« 
-ei-T. ^SCTl^'it^Jl^O^T. 1 5 n 



i8»4 1 5nmfcfel««i6JHSK 

(cm 1 ) 

^0 

e 2. 2 
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§t = r (1 + 1/n) £ffi*>*SIX ( 1 + 1/n) <0 

%%Pill SrTtO.m 
hbKWIl S-LAH7 9 



[00 76]t3CSt±3C, ( 1 + 1/n )<0»fi 
#\ HJfeM l com^i 1 • 3825^^ JtflKH 1 <r> 
*§i=r}41. 48 5 1£3rl>„ iOit^4»^SJ;d 

fc. mmm 1 «s r t i o 3 j&g B H B -ms#» (2.6 

146) tfijsXh&^thzX. jglOft^yXl 1 

< -th <r h 3&*r & . fiP*> s k^^mv yxizim, w$ 
U>X12 tmmft 3 0 i: OggiltWD £+#£»r 

0. mintf&uyxi izm<-f&zt&x'%. mi 
co^uyxi is^2«3Kfi/yxi 2»fi^/jN§ 
<^&^ ifi4,igis.vii2^7t^i/ 
yxn, 12 s-ga^LT s & 1 s.ixm2co^py 
xi 1 , 1 2.frh$Lhmtv>x \ 3^mtth^h 

y y^[»I^$iJffll|g»)§^l>m3Kl' >"X 1 3 

~^i^-^^mm^-^^H±.^mh z t arc 
[oo78] *%>wte, ±j&(7)mm<ommi,zm%iZix& 

[0079] 

x^^^t^^fc^-nrtKc^i,. m-?x. m.m<vtf? 
xmMzx mmLKmftvyxitm^tzw&bRML 
x , ±mzimm%.*ft±.~t& z t ifix-% . ssteft^K 

-y xRvmmmtmwzmM-t & z t § . 
[0 0 80] ifc, f^yixhnyf>^^i§x 
ltt?ymxbuyj-VA.*±j&ftt^-2>%&uyxt 

m<vK& uyxz nmwfr t> imzym z-mczitx ms 
Lxmytuyxzffij&Ltztziziz^ mytuyxizxm 

K) . tmmfoco y^-iji^y X^m^ hy-y* yf-ftn 



[0075] 
[S3] 



en i/n) mm 

1. 3 8 2 5 
1. 4 8 5 1 



izmmwmzti&imv yx^mmmt^mh z t # 

T# h tmz. y x-xxy—tf^hy >y*y?y-—# 

[Hi ] *micD-mm<DBm<7)ye¥t°>y7Tvy°c7)m 
i$<7)iimffifmx*$>$,. 

[02] 01 c7)3K^e y 7Tv X<n%^k<n-im&^ 

■tmxhh. 

im3 ] 0 i Rt/m2<7)mtf6)yyx(ommmm^t t 

[04] miRx/m2com^uyx<7)Mmmm^tL 
xxyj x*nm Ltzwmm$mx%&» 

[H6] mi<ozfc¥uyxcDmttn~&MZ^~tmx-$> 
h> 

\mi\mi coyemuyx^m^-mm^-rmx'h 
i». 

[las] mintmuyxcoBttn-i&mz^mx'fc 

[H9 ] m lco^uyx&Btt^-BMZ^-rmxfo 

[iaio] mi ^yt^uyxcoB^-mm^-rmT 

[0i i ] min^vyxcm^-Bmit^mx* 

[01 2] ~ry 4-)VYmmf5^cr>m^tvyxt:m 
z-tzimv >y?Tv x com^commm^mT$> h . 
[013] ussfij i Rinmm i <7)mffim<o%.m&& 

[014] mmm 2 Rvsmm 2 co^#f mcorn^m^. 

[015] hmm 2 Rtf'&mi 2 cDwmmcom&mft 
imiktmLtzmx-foh . 
[iw>f&<!Jn 

11 Hltf03K¥l^>X. 12 H2c0^l^>-X s 1 
3 ft3fel/yX s 1 6 2#7^f aX-?, 2 1 X5 
2 2 i>>A/K 2 3 5^-. 2 5^,3-f 

/k 30 tmm.w {mmmfoximwmmmfo) 



jS^4 1 5 nmScfc-tf-SJHir^ 

2. 6 14 6 

2. 0 6 16 
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[09] [010] 
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[01 2] 



CH13] 
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[01 5] 
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mm! Inn 



i££ (nm) 



3SO 400 450 



/SO 



Xtk (n in) 



(5i) int. a. 7 mse* FI (##) 

G 1 1 B 7/125 G 1 1 B 7/125 A 

11/105 5 6 6 11/105 5 6 6C 



(a 2) )03- 
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F?— ) 2H087 KA13 LA01 NAOO PA02 PA17 
PB02 QA02 QA05 QA11 QA21 
QA33 QA41 UAOO UA02 
4G077 AA02 AB04 BC42 HA01 
5D075 AA03 CD06 CD17 
5D119 AA22 BA01 FA05 JA34 JA43 
5D789 AA22 BA01 CA21 CA22 CA23 
FA05 JA34 JA43 



